Endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA) is a minimally invasive procedure that is widely used to sample mediastinal lesions, hilar lesions, and lesions adjacent to the central airway.
In the present study, we assessed the adequacy of histological specimens and the cellularity of cytological specimens obtained with 21-and 22-gauge needles. We analyzed data related to patients referred to a university hospital for EBUS-TBNA between 2014 and 2016. We included consecutive patients with hilar/ mediastinal lymphadenopathy or tumors adjacent to the central airway. EBUS-TBNA was performed under local anesthesia with light conscious sedation with a convexprobe ultrasound bronchoscope (BF-UC260FW; Olympus, Tokyo, Japan) and a dedicated ultrasound scanner (EU-ME1; Olympus). All procedures were performed by the same pulmonologist. The needle gauge used was at the discretion of the operator, who employed either 21-gauge or 22-gauge dedicated needles (ViziShot, NA-201SX-4021 or NA-201SX-4022; Olympus). Only one sampling needle was used for each patient. Rapid on-site cytology evaluation was not performed.
The cytological and histological quality of needle aspirates was assessed by an experienced pathologist blinded to the needle gauge used. Each histological specimen was evaluated separately and categorized as follows: class I, diagnostic; class II, non-diagnostic but adequate; or class III, non-diagnostic and inadequate. In brief, specimens of classes I and II were considered adequate, either allowing a specific diagnosis to be made or at least containing elements indicating that the target lesion had been sampled. Cellularity was graded as follows: A, high (60-100%); B, moderate (30-59%); C, low (5-30%); D, scant (< 5%); or E, none (no lymphoid cells). Specimens of grades A, B, and C were considered adequate.
We evaluated 115 lesions from 68 cases (59 male patients and 9 female patients). The mean age of the patients was 63.5 years (range, 27-84 years). Based on the histological analysis, 57 patients had malignancies and 11 had benign lesions. A total of 57 lesions (in 36 patients) were punctured by 21-gauge needles, and 58 lesions (in 32 patients) were punctured by 22-gauge needles. The mean number of lesions punctured per patient was 1.69 (range, 1-3) and the mean total passes per patient was 4.20 (range, 2-9). The mean short axis diameter of the targeted lesions was 13.5 mm (range, 5-53). We found no significant between-group differences in terms of gender, age, prevalence of primary malignancy, lesion size, location, or number of needle passes.
Of the 57 lesions punctured by 21-gauge needles, 50.9% yielded class I specimens, 31.6% yielded class II specimens, and 17.5% yielded class III specimens. Of 58 lesions punctured by 22-gauge needles, 46.6% yielded class I specimens, 32.8% yielded class II specimens, and 20.6% yielded class III specimens. In the 21-and 22-gauge groups, adequate histological specimens were obtained in 82.5% and 79.4% of the procedures, respectively, a difference that was not significant (p = 0.81). Of the 57 specimens obtained with 21-gauge needles, 77.1% showed adequate cellularity and 22.9% did not, compared with 55.2% and 44.8%, respectively, of the 58 specimens obtained with 22-gauge needles. The cytological adequacy of the specimens obtained with 21-gauge needles was significantly higher than was that of those obtained with 22-gauge needles (p = 0.018). The histological classes, cytological grades, and qualities of the specimens are summarized in Table  1 . We observed no major complications in either group.
In our study, 21-gauge needles were found to be superior to 22-gauge needles in terms of providing high-quality cytological specimens, although the adequacy of the histological specimens did not differ between the two groups. Six studies have assessed the effects of needle gauge in EBUS-TBNA, (3) (4) (5) (6) (7) (8) although the results remain controversial. Saji et al. (3) reported that diagnostic accuracy was significantly higher when a 21-gauge needle was used than when a 22-gauge needle was used, and use of the former greatly improved the diagnosis of malignancy. Jeyabalan et al. (7) found that 21-gauge needles were superior to 22-gauge needles in terms of histopathological assessment of benign lesions (especially sarcoidosis) and malignant mediastinal lymphadenopathy. Nakajima et al. (5) reported that the number of cells in cytological specimens was significantly greater when 21-gauge needles were used than when 
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Evaluation of the gauge of needles used in the collection of specimens during endobronchial ultrasound-guided transbronchial needle aspiration 22-gauge needles were used, and the extent of histological preservation was significantly greater when the former were used in order to sample malignant lesions. Oki et al. (4) reported that no difference in sampling yield between 21-and 22-gauge needles, both of which afforded good yields. Yarmus et al. (6) performed a retrospective multicenter (six-center) study and found that neither the diagnostic yield nor sample adequacy differed according to the gauge of needle used, although significantly fewer passes were required when 21-gauge needles were used than when 22-gauge needles were used, supporting the idea that the use of the former can increase the quantity of core tissue obtained and the extent of histological preservation. Most recently, Muthu et al. (8) assessed the diagnostic yield and adequacy (granuloma density) of histological specimens obtained with 21-and 22-gauge needles from patients with sarcoidosis. The authors found no difference between the two groups in terms of diagnostic yield or adequacy of the aspirate.
Theoretically, a larger-diameter (21-gauge) needle provides samples of higher volume.
(9) However, we found no significant differences between 21-and 22-gauge EBUS-TBNA needles in terms of the diagnostic yield or adequacy of histological specimens, which is in keeping with the findings of previous studies. (4) (5) (6) 8) That might be attributable to the inner diameters of both needles being sufficiently large to allow adequate histological sampling of core tissue. (10) In addition, because multiple lymph nodes are generally sampled in multiple passes, the amount of histological material obtained is usually diagnostically adequate. Although the adequacy of histological specimens obtained using either needle gauge has been debated, a trend toward improved sample adequacy when 21-gauge needles are used was apparent in our study. In particular, the quality of cytological specimens obtained with 21-gauge needles was significantly superior to that of those obtained with 22-gauge needles. Although gross and macroscopic specimen collection was easier when 21-gauge needles were employed, 22-gauge needles are especially suitable for EBUS-TBNA. Such needles have soft sheaths, which improves convex probe EBUS flexion even when the needle is inside the working channel. That facilitates EBUS-TBNA and allows acquisition of samples from nodes in the more distal parts of the airways.
In summary, we found no significant difference between 21-and 22-gauge EBUS-TBNA needles in terms of the adequacy of the histological specimens obtained. However, 21-gauge needles were superior in terms of providing adequate cytological specimens.
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